ABSTRACT--Effects of different salinities (8, 17, 24, 27, 30 and 34 ppt) on the egg laying, egg hatching and oncomiracidial swimming behavior of the monogenean Neobenedenia girellae were examined in vitro. Egg laying ability was affected at 8, 17, 24 ppt salinity and the number of laid eggs at these salinities were significantly lower than at 34 ppt salinity (control). Egg hatching rates at 8 and 17 ppt salinity were significantly lower than that of the control. The rate of non-motile oncomiracidia at 8 and 17 ppt salinity was significantly higher than that of the control. The results suggest that culturing fish in seawater with low salinity could be effective to control N. girellae infections in aquaculture.
A capsalid monogenean Neobenedenia girellae infects several commercially cultured fishes in Japan, such as Japanese flounder Paralichthys olivaceus, tiger puffer Takifugu rubripes and amber jack Seriola dumerili1). The eggs of this parasite have a long fila ment and become entangled with net cages2). This egg entanglement is a major reason for the difficulty in con trolling the parasite in sea cage aquaculture systems3). Therefore, in order to control this parasite, a method which will prevent egg laying and hacthing can be effec tive.
In this study, the effect of salinity on the egg laying of adult N. girellae, the hatching of the eggs and the motility of the oncomiracidia was examined for develop ment of a biological control measure. trol group were compared by using Scheffe's test. In the analyses, the data from different lots were pooled for each salinity group because the lot effects were not sig nificant in the preliminary analyses.
Results and Discussion
Egg laying of N. girellae was suppressed by lower ing the salinity (Fig. 1) . The number of eggs spawned by the parasites at 8 and 17 ppt salinity were significantly lower than that of the control group (34 ppt). The para sites at 8 ppt salinity became inactive and clouded 1 h after starting the incubation.
The hatching rate declined as the salinity decreased (Fig. 1 ). The hatching rates at 8 and 17 ppt were sig nificantly lower than for the control group. The embry onic development was inhibited at 8 and 17 ppt salinity. The rates of non-motile oncomiracidia at 8 and 17 ppt salinity were higher than that of the control group (Fig. 2) . The oncomiracidia at 8 ppt salinity stopped swimming 15 min after starting the incubation. The swimming speed of the oncomiracidia at 17 ppt salinity apparently decreased 1 h after starting the incubation, but no change was observed at 24, 27 and 30 ppt salin ity. It The optimum salinity for growth of juvenile tiger puffer was estimated as 15 ppt6). Also, the salinity range of 4.4 to 34.0 ppt did not adversely affect the growth of juvenile Japanese flounder7). Although stud ies are needed to determine whether N. girellae can acclimate itself to the low salinity environment, the results from the present study suggest that seawater of low salinity can be used as rearing water in farms in order to control N. girellae infections for fish such as tiger puffer and Japanese flounder.
